Identification of catalytic amino acids of cyclodextran glucanotransferase from Bacillus circulans T-3040.
In glycoside hydrolase family 66 (see http://afmb.cnrs-mrs.fr/CAZY/), cyclodextran glucanotransferase (CITase) is the only transglycosylation enzyme, all the other family 66 enzymes being dextranases. To analyze the catalytic amino acids of CITase, we modified CITase chemically from the T-3040 strain of Bacillus circulans with 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide (EDC). EDC inactivated the enzyme by following pseudo-first order kinetics. In addition, the substrates of an isomaltooligosaccharide and a cyclodextran inhibited EDC-induced enzyme inactivation, implicating the carboxyl groups of CITase as the catalytic amino acids of the enzyme. When two conserved aspartic acid residues, Asp145 and Asp270, were replaced with Asn in T-3040 mature CITase, CIT-D270N was completely inactive, and CIT-D145N had reduced activity. The V(max) of CIT-D145N was 1% of that of wild-type CITase, whereas the K(m) of CIT-D145N was about the same as that of the wild-type enzyme. These findings indicate that Asp145 and Asp270 play an important role in the enzymatic reaction of T-3040 CITase.